University of Memphis

University of Memphis Digital Commons
Electronic Theses and Dissertations
8-16-2016

Patterns of Peer and Family Social Influences During Adolescent
Smoking Cessation Process: Relations to Quit Attempts
K P Preeti Rao

Follow this and additional works at: https://digitalcommons.memphis.edu/etd

Recommended Citation
Rao, K P Preeti, "Patterns of Peer and Family Social Influences During Adolescent Smoking Cessation
Process: Relations to Quit Attempts" (2016). Electronic Theses and Dissertations. 1491.
https://digitalcommons.memphis.edu/etd/1491

This Dissertation is brought to you for free and open access by University of Memphis Digital Commons. It has
been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of
Memphis Digital Commons. For more information, please contact khggerty@memphis.edu.

PATTERNS OF PEER AND FAMILY SOCIAL INFLUENCES DURING
ADOLESCENT SMOKING CESSATION PROCESS: RELATIONS TO QUIT
ATTEMPTS
by
K. P. Preeti Rao, M.S.

A Dissertation
Submitted in Partial Fulfillment of the
Requirements for the Degree of
Doctor of Philosophy

Major: Psychology

The University of Memphis
December 2016

Abstract
Rao, K. P. Preeti. Ph.D. The University of Memphis. December 2016. Patterns of Peer
and Family Social Influences During Adolescent Smoking Cessation Process: Relations
to Quit Attempts. Major Professor: James G. Murphy, Ph.D.

Peers and family members play a critical role in the onset and progression of smoking in
adolescence; however, the relation between peer and family behaviors and smoking
cessation during adolescence has received far less attention. The present study aimed to
(1) examine the different peer and family social influences experienced by adolescents
who were in the process of smoking cessation; (2) identify subgroups of peer and family
influences using a person-centered approach; and (3) determine if these empirically
derived groups of adolescents were associated with adolescent quit attempts, and how
these relations vary across adolescent race, sex, and levels of nicotine dependence. Data
were drawn from a racially diverse (44.3% African American) sample of adolescents (N=
88) from the Adolescent Cessation and Evaluation Study, a larger investigation of
smoking cessation in adolescents. Results of the univariate analyses on social influences
indicated that peers, and to a lesser degree family members, engaged in a variety of
behaviors that could potentially disrupt adolescent smoking cessation efforts. Latent
profile analysis revealed two classes of peer and family social influences: low supportseeking class (n = 28, 31.8%) and high support-seeking class (n = 60, 68.2%). African
American adolescents were two times more likely to be in the high support-seeking class,
and significant associations were found between levels of nicotine dependence and
adolescent quit attempts. These findings have implications for intervention programs that
target adolescent smokers.
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iv

Patterns of Peer and Family Social Influences During Adolescent Smoking Cessation
Process: Relations to Quit Attempts
Smoking is the leading preventable cause of premature death and illness in the
United States (American Cancer Society [ACS], 2012; World Health Organization
[WHO], 2010). Smoking in adulthood is closely associated with adolescent smoking; in
fact, 90% of adult daily smokers initiate smoking prior to age of 18 (Johnston, O’Malley,
Bachman, & Schulenberg, 2009; National Survey on Drug Use and Health [NSDUH],
2010). Although the prevalence of tobacco use among adolescents in the United States
has gradually declined since the late 1990s, the current rates of smoking initiation and
progression during adolescence remain alarmingly high (Centers for Disease Control and
Prevention [CDC], 2011; Vermer, 2010). It is estimated that each day in the United
States, approximately 3,800 children and adolescents between the ages of 12 and 17 years
initiate smoking, and over 1,000 adolescents begin smoking on a daily basis (Substance
Abuse and Mental Health Services Administration [SAMHSA], 2011). Additionally,
nearly one-fifth of high school seniors in the United States are current smokers, with
more than half of them reporting daily smoking (CDC, 2010; Johnston, O’Malley,
Bachman, & Schulenberg, 2011). There is a clear need to focus our attention on helping
adolescent smokers to quit.
Most adolescent smokers want to quit and begin quit attempts soon after smoking
initiation (Bancej, O’Loughlin, Platt, Paradis, & Gervais, 2007; CDC, 2011). In their
review of 52 nationally representative studies that examined adolescent smoking
cessation attempts, Bancej and colleagues found that quit attempts were extremely
common among younger and non-daily adolescent smokers, with more than two-thirds of
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all adolescent smokers making at least one quit attempt within the past year (Bancej et
al., 2007). Adolescents who are non-daily smokers are more motivated to quit, and
engage in more quit attempts than heavy smokers (Bancej et al., 2007; Oksuz, Mutlu, &
Malhan, 2007). Unfortunately, despite reporting a desire to quit smoking, adolescent
cessation attempts are often unsuccessful and relapse is extremely common. Over 90%
of adolescent smokers who make a quit attempt relapse within one year, with most of
these relapses occurring within the first few days or weeks of quitting (Bancej et al.,
2007).
Nicotine Dependence in Adolescent Smokers
Several studies have implicated the adolescent’s level of nicotine dependence as
playing a crucial role in smoking cessation attempts. Specifically, nicotine dependence
reduces adolescents’ success in quitting smoking (DiFranza, Sweet, Savageau, &
Ursprung, 2011; Prokhorov et al., 2001). A systematic review of the predictors of
adolescent quit attempts found that both lower number of previous quit attempts and
higher levels of nicotine dependence were inversely related to cessation (Vangeli,
Stapleton, Smit, Borland, & West, 2011). This is especially alarming as adolescents,
compared to adults, have a greater vulnerability to becoming dependent on nicotine (U.S.
Department of Health & Human Services [USDHHS], 2014). Additionally, the
likelihood of nicotine dependence increases with the quantity and duration of smoking,
and adolescent smokers who smoke more than 10 cigarettes per day report greater
severity of withdrawal symptoms (O'Loughlin et al., 2003). Furthermore, symptoms of
nicotine withdrawal often appear soon after the onset of occasional cigarette use and
before the onset of daily smoking for adolescents (DiFranza & Wellman, 2005; Wellman,
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DiFranza, Savageau, & Dussault, 2004). Adolescents who report early emergence of
symptoms of nicotine withdrawal are significantly more likely to be smokers two years
later, as compared to those who do not report early symptoms (Dierker & Mermelstein,
2010). These findings paint a bleak picture of the vicious cycle of adolescent smoking
and nicotine dependence, and its impact on unsuccessful smoking cessation attempts.
Adolescent Smoking Cessation
Given that adolescents continue to take up smoking, are more prone to early
nicotine dependence, and that unaided smoking cessation is rarely successful, effective
programs to help adolescents quit smoking are sorely needed. Not surprisingly, a
growing number of adolescent smoking cessation programs have been developed over the
past decade. These cessation interventions rely on a variety of theoretical frameworks
(Carson et al., 2011; CDC, 2012; DiFranza, 2012; Grimshaw & Stanton, 2006) focusing
on (a) intrapersonal factors (using motivational interviewing, stages of change model, life
skills enhancement), (b) social/normative factors (using social learning theory to bring
about changes in the social context or norms), and (c) environmental factors (using policy
changes that directly impact cultural and environmental influences).
Several systematic reviews have been conducted over the past few years that
examine the effects of smoking cessation interventions on adolescent smokers (Heckman,
Egleston, & Hofmann, 2010; Hutton et al., 2011; Kim et al., 2011; Patnode et al., 2013;
Rooke, Thorsteinsson, Karpin, Copeland, & Allsop, 2010). However, the outcomes of
these reviews are generally mixed. Although a few reviews indicate that these adolescent
smoking programs are somewhat effective (Sussman, Sun, & Dent, 2006), the vast
majority of the studies conclude that additional evidence is needed to draw any
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conclusions regarding their effectiveness.
In the most recent and comprehensive review published by the Cochrane
Collaboration, Stanton and Grimshaw (2013) identified a total of 28 trials (N = 6,000)
that provided an evaluation of smoking cessation programs provided to smokers aged less
than 20 years. The authors targeted three types of trials: randomized controlled trials
(RCTs), cluster-randomized controlled trials (C-RCTs), and non-randomized controlled
trials. Included intervention trials ranged from simple pharmacotherapy to more complex
strategies including several active components and targeted at organizations such as
schools and communities. Control conditions included no intervention, delayed
intervention beyond the last date of data acquisition, general tobacco information, and
information on stopping smoking. The authors pooled 21 of the studies into three groups
based on similar interventions, comparison groups and participants: transtheoretical
model of change (TTMC), psychosocial interventions including motivational
enhancement, and the Not-on-Tobacco (NoT) program. With the primary outcome of
smoking status at six-month follow-up, the authors found risk ratios of 1.56 (95% CI
1.21-2.01), 1.60 (95% CI 1.28-2.01), and 1.31 (95% CI 1.01-1.71) for the TTMC,
psychosocial interventions and NoT groups respectively. Additionally, the three studies
examining Nicotine Replacement Therapy and pharmacotherapy (Buproprion)
demonstrated no beneficial effects of adolescent smoking cessation, and the authors were
unable to detect treatment effects for the four studies utilizing computer based
interventions.
Based on the results of their review, Stanton and Grimshaw (2013) concluded that
adolescent cessation programs that combine a variety of approaches, including taking into

4

account the adolescents’ preparation for quitting, supporting behavioral change, and
enhancing motivation to quit, show promise. However, the authors also note that the
many methodological limitations of their study (high risk of selection bias, low statistical
power, and inconsistent cessation measures) limit the applicability of their findings.
Overall, the review found that no intervention approach was associated with sustained
quitting, and that adolescent smoking cessation programs are considerably less effective
than smoking cessation interventions among adults. Clearly, there is a need in the field to
better understand the factors that might contribute to or impede adolescent cessation
efforts.
Role of Social Influences in Adolescent Smoking and Cessation
One possible explanation for why adolescents might have so much more difficulty
quitting smoking than adults, even when they are provided with smoking cessation
programs, lies in the importance of social relationships at this critical phase of
developmental. For adolescents, the peer group and family represent two important
components of their social system. Adolescence is marked by an increased need to gain
autonomy from the family and a markedly increased affiliation with the peer group.
Indeed, peers are one of the most crucial socializing agents for adolescents. The
convergence of these two crucial socializing agents– peers and family – during the early
adolescent years merits further examination. In the following section, literature on peer
and family influences on adolescent smoking is reviewed; first with a brief summary of
their influence on smoking onset and progression, followed by the current research on
their relations to smoking cessation.
Peer influences in adolescent smoking cessation. Peer relations play a crucial
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role in adolescent development, and peer influences are considered one of the most
significant factors associated with adolescent smoking initiation (Kobus, 2003; Okoli,
Richardson, & Johnson, 2008). The number of smoking peers and peer attitudes towards
smoking are positively related to adolescent smoking initiation (Mayhew, Flay, & Mott,
2000). The two specific mechanisms related to adolescent smoking are peer selection
(i.e., choosing friends with similar smoking behaviors) and peer influence (i.e., adjusting
smoking behavior in response to peer group smoking behaviors), and both have been
related to adolescent smoking (Go, Green, Kennedy, Pollard, & Tucker, 2010; Hoffman,
Monge, Chou, & Valente, 2007). In a study of the prevalence of smoking in a sample of
eighth graders, Simons-Morton and Farhat (2010) found that compared to adolescents
without any smoking friends, adolescents with one friend who smokes were
approximately three times more likely to smoke themselves, whereas adolescents with
two smoking friends were approximately nine times more likely to smoke. Peers also
influence adolescent smoking via encouragement and approval of smoking initiation
(Lloyd-Richardson, Papandponatos, Kazura, Stanton, & Niaura, 2002).
At present we know little about the role of peers in adolescent smoking cessation.
Studies indicate that having a friend who smokes is related to poorer smoking cessation
outcomes. In a longitudinal study on determinants of quit successes, Paavola, Vartiainen,
and Puska (2011) found that only 20% of adolescent smokers whose best friend was also
a smoker had quit by age 28, compared to 52% who had quit if their best friend was not a
smoker. Additionally, in examining adolescents’ behaviors that promote or deter friends’
smoking, Brady, Morrell, Song, and Halpern-Felsher (2013) found that over 45% of
smokers and approximately 5% of nonsmokers engaged in behaviors that promoted
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smoking among friends, and over 70% of smokers and approximately 40% of
nonsmokers engaged in behaviors that deterred smoking among friends. These findings
suggest that in addition to the modeling effect exerted by friends who use tobacco, both
smoking and nonsmoking peers engage in certain behaviors (either incidental or
deliberate) that might have detrimental effects on adolescent smoking cessation
outcomes.
To examine the nature of these detrimental behaviors, McVea, Miller, Creswell,
McEntarrfer, and Coleman (2009) conducted a series of semi-structured interviews aimed
at exploring the subjective experiences of quitting in a sample of 15 adolescents.
Adolescent smokers reported peer behaviors such as disapproval of and imposed
restrictions on smoking as factors that aided in their own cessation attempts.
Additionally, adolescents who engaged in behaviors aimed at helping other peers quit
smoking were 2.5 times more likely to engage in quit attempts themselves (Stanton,
Baade, & Moffatt, 2006). In contrast, studies have found that adolescents are less likely
to quit when their peers are smokers and/or when they perceive a higher prevalence of
smoking in their peer group (Jones, Schroeder, & Moolchan, 2004; Tucker, Ellickson,
Orlando, & Klein, 2005). Evidence also suggests that peers who smoke may
intentionally or unintentionally thwart an adolescent quit attempt by engaging in
behaviors such as teasing, offering a cigarette to, or smoking in front of another peer who
is in the process of quitting (McVea et al., 2009).
Familial influences in adolescent smoking cessation. In addition to reviewing
the influence of peers on smoking, an examination of the adolescents’ family context is
crucial. Although adolescents spend an increasing amount of time outside of the home
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and with peers, the family remains a vital source of support and socialization during
adolescence (Yap, Allen, & Sheeber, 2007). Indeed, family members can have both
positive and negative effects on adolescent smoking (Darling & Cumsille, 2003; Turner,
Mermelstein, & Flay, 2004).
Smoking initiation in adolescence has been shown to be strongly influenced by
familial smoking. Compared to adolescents whose parents do not smoke, the risk of
smoking increased by 62% for those adolescents with at least one parent who smokes
(Leonardi-Bee, Jere, & Britton, 2011), and by almost three times for those adolescents
with two parents who smoke (Kodl & Mermelstein, 2004; Leonardi-Bee et al., 2011).
There is also evidence that parental smoking habits may affect adolescent smoking
escalation at the transitions from initiation to monthly smoking, and from monthly
smoking to daily smoking, suggesting that parental smoking habits have far reaching
effects (Bricker et al., 2006).
In addition to the impact of parental smoking on adolescent smoking behaviors,
parents can also indirectly affect their adolescents’ uptake of smoking through their
communications and attitudes regarding smoking. Findings on the effects of parenting
communications on adolescent smoking are generally mixed. Some studies found an
inverse relation between parent-adolescent communications about smoking and
adolescent tobacco use; however, other studies have found either no relations or a
positive association between parental anti-smoking socialization and adolescent smoking
(Engels & Willemsen, 2004; Harakeh, Scholte, Vermulst, De Vries, & Engels, 2010;
Kodl & Mermelstein, 2004).
Despite the vast number of studies on the role of the family in adolescent smoking
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initiation, less is known about the potential influence of the family on adolescent smoking
cessation (van Zundert, van de Ven, Engels, Otten, & van den Eijnden, 2007).
Adolescents whose parents are daily smokers are not only less ready to quit but are also
less successful in their quit attempts (Kleinjan et al., 2009). Adolescents whose parents
quit smoking themselves and actively encourage their child to quit are more successful in
their smoking cessation attempts than adolescents without this support (Bricker et al.,
2003; Bricker, Rajan, Andersen, & Peterson, 2005; McGee, Williams, & Reeder, 2006).
Additionally, households with parents who disapprove of smoking, set limits on tobacco
use, and value intimacy and autonomy are more likely to have adolescents who quit
(Castrucci & Gerlach, 2005; Hackbarth, 2012).
Only a handful of studies have examined specific behaviors and attitudes of
family members that may actively impede adolescent quit attempts. Some parents
engage in behaviors that may serve as cues to trigger nicotine craving and hinder their
adolescents’ process of smoking cessation (e.g., offering cigarettes, providing easy access
to cigarettes; Carter & Tiffany, 2001; Denham, Meyer, & Torborg, 2004; Moreno,
Laniado-Laborı, Sallis, 1994; Sallis et al., 1994; Tucker et al., 2002). In a study
examining parental behaviors that encouraged smoking, Laniado-Laborin, Candelaria,
Villaseor, Woodruff, and Sallis (2004) found that parents reported engaging in several
potentially harmful behaviors such as asking their children to bring cigarettes to them,
empty ashtrays, and light their cigarettes for them. In their qualitative study on aboriginal
adolescents, De Finney, Janyst, and Greaves (2009) found that parents whose adolescents
have easy access to their cigarettes were more likely to have daughters who smoke.
Overall, both peer and family variables have consistently been shown to play a
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critical role in adolescent smoking onset; however, the relation between peer and family
behaviors and smoking cessation during adolescence has received far less attention.
Additionally, our current understanding of the unique contributions of peer and familial
influences is limited by the approaches we use to study them.
Person-Centered Approach to Studying Adolescent Smoking Cessation
Most studies on social influences in adolescent smoking rely heavily on variablecentered analyses that overlook individual variability within the social context under
study (Bauer & Shanahan, 2007). A major limitation of focusing solely on variablecentered approaches is that it assumes group homogeneity and, thus, limits the
generalizability of its findings to those individuals who demonstrate deviations from the
average. In an attempt to address these limitations, there has been an increasing trend in
the use of several person-centered techniques that allow for the examination of individual
differences within and between subgroups in the population with regard to factors related
to smoking (Buettner, Bartle-Haring, Andrews, & Khurana, 2010; Dierker et al., 2006;
Hildebrandt, Langenbucher, Carr, & Sanjuan, 2007). The major advantage of personcentered approaches is that it allows for the identification and study of relatively
homogenous subgroups of individuals by organizing data on the basis of exposure to
combinations of relevant factors.
Present Study
A goal of the present study is to use one such person-centered approach – Latent
Profile Analysis (LPA) – to gain further insights into the unique ways in which peer and
family variables relate to specific subgroups of adolescent smokers. LPA is one of the
best methodological tools available to understand nuanced patterns of risk behaviors
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(Lanza, Rhoades, Greenberg, & Cox, 2011; Sullivan, Childs, & O’Connell, 2010), and a
growing number of public health studies have applied LPA to successfully identify
behavioral typologies of substance use, including tobacco use (Agrawal, Lynskey,
Madden, Bucholz, & Heath, 2007; Dierker, Vesel, Sledjeski, Costello, & Perrine, 2007;
Polland & Tucker, 2010). However, to date, no published studies have applied LPA to
derive classes of potentially harmful peer and family reactions and behaviors related to
adolescent smoking cessation. Establishing classes of adolescents with unique peer and
family experiences could aid future understanding of the processes that interfere with
successful quitting.
The central aim of the proposed study was to explore the relations between
potentially harmful peer and family influences and adolescent smoking cessation
attempts. Specifically, the goals of the current study were: (a) to examine the reactions
and behaviors of peer and family members to the adolescents’ efforts at smoking
cessation, (b) to identify subgroups of these peer and family social influences using a
person-centered approach, and (c) to determine if these empirically derived groups of
adolescents were associated with adolescent quit attempts, and how these relations may
vary across adolescent race, sex, and levels of nicotine dependence.
Only a handful of studies have examined the harmful behaviors of peers and
family members towards adolescent smokers. Only one study to date has examined
deliberate harmful behaviors of peers directed at adolescents who were in the process of
cutting back on or quitting smoking (Ali, 2011), and, to the best of our knowledge, no
study to date has examined potentially harmful behaviors by family members during the
adolescent smoking cessation process. Additionally, findings from the study would allow
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researchers to identify patterns peer and family behaviors that might impede or aid
longer-term adolescent cessation efforts. Such data could potentially provide invaluable
additions to cessation program development.
Method
Overview
Data were drawn from the Adolescent Cessation and Evaluation Study (ACES), a
study designed to investigate the acceptability of various intervention components
designed to help adolescent smokers quit. Different components were evaluated by three
different cohorts of adolescents. Participants in Year 1 were exposed to components
designed to increase motivation for quitting, whereas participants in Year 2 were exposed
to components aimed at teaching them strategic tools for quitting. After being exposed to
the components for their year in the program, participants were asked to evaluate each
one. The most popular components were then selected to design the third year’s
curriculum. For this study on the acceptability of cessation program components, no
control group was implemented.
Participants
Participants were recruited from high schools in an urban Mid-South city.
Eligible students were those who had violated their schools’ tobacco policies. Students
and their parents were offered reduced disciplinary measures by school administrators in
exchange for participating in the project. A total of 195 participants enrolled in the
ACES program. Of these, 91 participants reported a purposeful attempt to reduce
smoking prior to the start of the intervention, and thus met the inclusion criteria for the
current investigation. Only adolescents who self-reported race as either Caucasian or
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African American (n = 88) were included in the final sample.
The 88 adolescents included in the present report did not differ significantly (p >
.05) from the larger group of adolescents in the ACES program by sex, race, grade, or
age. The average age of our participants was 16.3 years (SD = 1.17). The gender
representation of the sample was mostly males (n = 64, 72.7%); notably, in the United
States, smoking rates among girls are lower than among boys (Morbidity and Mortality
Weekly Report [MMWR], 2010). See Table 1 for descriptive statistics of sample
characteristics.
Procedure
Procedures for this study were approved by The University of Memphis
Institutional Review Board. Signed parental consent and student assent were required
before students were recruited into the study. Student participants were asked to attend
four weekly individual 50-min sessions with a trained health educator provided by the
project. Stringent confidentiality procedures were utilized in the study (e.g., having
participants seal the envelope with their data and having health educators sign a
confidentiality contract). All participants were required to seal the envelope that
contained their data, and the health educators were required to sign a confidentiality
contract. These procedures were reviewed with the participants in order to increase the
validity of self-report of smoking behaviors (Dolcini, Adler, Lee, & Bauman, 2003).
After providing assent, all participants completed baseline assessment measures
that examined their smoking behaviors (e.g., level of dependence). At the baseline
session (i.e., Session 1), participants who reported trying to reduce smoking purposefully
were asked to answer questions about their peers’ and family members’ reactions to their
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changed behavior. Due to the low literacy levels of some participants, health educators
read questions aloud and then marked participants’ verbal responses on the surveys.
During the next three weekly sessions (i.e., Sessions 2, 3, and 4), participants
were asked to indicate their current smoking status and to report their consumption of
cigarettes during the past week. The remainder of Sessions 2, 3, and 4 was devoted to the
presentation and rating of various components designed to help participants quit smoking.
It is important to note that data from Sessions 3 and 4 were collected after the start of the
intervention.
Measures
Sample demographics. Participants provided general demographic information
(e.g., sex, race, age, and grade) and smoking status through self-report. With regard to
race, participants were coded as either (0) Caucasian or (1) African American. Similarly,
participants were coded as either (0) Female or (1) Male. To assess smoking status at
Session 1, adolescents were asked “Which of the following is true for you?” The
response options were “I’m still smoking,” “I’m thinking about quitting,” “I’m trying to
cut down,” or “I quit sometime within the past week.” Only participants who reported a
current purposeful attempt to reduce smoking (i.e., attempt to cut down or attempt to
quit) were included in the study.
Nicotine dependence. An adapted version of the modified Fagerström Test for
Nicotine Dependence (mFTND) was used to assess adolescents’ levels of dependence at
baseline (Fagerstrom, Heatherton, & Kozlowski, 1990). In order to determine when
adolescents smoke their first cigarette of the day, they were asked, “How soon after you
wake up do you smoke your first cigarette?” The response option “Within the first 30
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minutes” was scored as (1), and the following response options were scored as (0): “In
the evenings,” “In the afternoon,” “More than 30 minutes after waking but before noon.”
Difficulty refraining from smoking was assessed by asking adolescents two questions:
“Do you find it difficult not to smoke in places where it is forbidden (church, library,
movies, etc.)?” and “Do you still smoke if you are so ill that you are in bed most of the
day?” The response options for these questions were (1) “Yes” and (0) “No.” The
number of cigarettes smoked per day was assessed by asking adolescents, “How many
cigarettes a day do you smoke?” The response option “Over 26 cigarettes a day” was
scored as (2); “About 16-25 cigarettes a day” was scored as (1); and the following
response options were scored as (0): “About 1-15 cigarettes a day” and “Less than 1 a
day.” Adolescents were also asked, “Which cigarette would you most hate to give up?”
The response option, “First cigarette in the morning,” was scored as (1), whereas the
following response options were scored as (0): “Any other cigarette before noon,” “Any
other cigarette after noon,” or “Any other cigarette in the evening.” In addition,
adolescents were asked a question regarding the inhalation of a cigarette (i.e., “How often
do you inhale?”). The response option “Always” was scored as (2); “Seldom” and
“Quite Often” was scored as (1); and “Never” was scored as (0). Overall, the adapted
mFTND contained six items and the total sum scores ranged from 0 to 8.
Peer and family variables. All adolescents were asked a series of questions
regarding peer and family reactions and behaviors to their attempts to reduce smoking.
Peer variables. Adolescents were asked several questions to assess the perceived
reactions of peers to their attempts to reduce smoking. Regarding perceptions of others
wanting them to quit, adolescents were asked, “Think about the most recent time you
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quit/cut down. How much did a friend wanting you to quit influence your decision to
quit/cut down?” Response options for this question were: “Not at all,” “A little,” “A lot,”
“A great deal,” and “Not applicable.” For the purpose of the current study, we wanted to
determine whether adolescents perceive their peers as wanting them to reduce smoking
(rather than determine the degree of influence of peers). Adolescents who may not have
disclosed their intention to reduce smoking to their friends, or adolescents who perceived
their friends as not wanting them to quit, would have responded with the “Not
applicable” option. Therefore, in the present study, “Not applicable” was coded as (0),
and the following response options were coded as (1): “Not at All,” “A little,” “A lot,”
and “A great deal.” Another question asked adolescents to rate their response to, “Your
friends who smoke would be annoyed if you quit,” with response options (0) “Strongly
agree,” (1) “Somewhat agree,” (2) “Somewhat disagree,” (3) “Strongly disagree,” and (4)
“Not applicable.” In addition, adolescents were asked, “If you wanted to quit smoking,
how likely would you be to ask a friend for help?” with response options (0) “Very
unlikely,” (1) “Somewhat unlikely,” (2) “Somewhat likely,” and (3) “Very likely.”
Finally, adolescents were asked, “If you wanted to quit smoking, would you be willing to
tell your friends that you are quitting?” with response options as either (0) “No” or (1)
“Yes.”
To assess the number of smokers in the peer group, adolescents were asked the
following question, “Think about your 5 best friends. How many of them smoke at least
once a week?” Additionally, adolescents were also asked several questions to measure
peer behaviors that might interfere with an adolescent’s quit attempt. Adolescents were
asked, “Have any of your friends done anything that made your quit/cut down more

16

difficult?” Following this stem question, adolescents were asked whether their friends:
(a) “tease you about trying to quit?” (b) “smoke around you?” and (c) “offer you a
cigarette?” Response options were “Yes,” “No,” and “Not applicable.” Adolescents
who may not have disclosed their intention to reduce smoking to their friends would have
responded with the “Not applicable” option. For the present study, response options were
coded as (0) “Not applicable/They don’t know I’m trying to cut down/quit,” (1) “No,” or
(2) “Yes.” Adolescents were also asked, “How do you get your cigarettes?” Following
this stem, adolescents responded to the question, “Ask friends to give them to you?” with
either (0) “No” or (1) “Yes.”
Family variables. Adolescents were also asked several questions to assess the
perceived reactions of family members to their attempts to cut down/quit. First,
adolescents were asked, “Think about the most recent time you quit/cut down. How much
did your parent/guardian/caretaker/another family member wanting you to quit influence
your decision to quit/cut down?” Response options for this question were: “Not at all,”
“A little,” “A lot,” “A great deal,” and “Not applicable.” For the purpose of the current
study, we want to determine whether adolescents perceived their family members as
wanting them to reduce smoking (rather than determine the degree of influence of family
members). Adolescents who may not have disclosed their intention to reduce smoking to
their family members, or adolescents who perceive their family members as not wanting
them to quit, would have responded with the “Not applicable” option. Therefore, in the
present study, “Not applicable” was coded as (0), and the following response options
were coded as (1): “Not at All,” “A little,” “A lot,” and “A great deal.” Second,
adolescents were asked to rate, “Your parents/guardians was annoyed if you quit,” with
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response options (0) “Strongly agree,” (1) “Somewhat agree,” (2) “Somewhat disagree,”
(3) “Strongly disagree,” and (4) “Not applicable.” Third, adolescents were asked, “If you
wanted to quit smoking, how likely would you be to ask a parent or person you live with
for help?” with response options (0) “Very unlikely,” (1) “Somewhat unlikely,” (2)
“Somewhat likely,” and (3) “Very likely.” Finally, adolescents were asked, “If you
wanted to quit smoking, would you be willing to tell family members that you are
quitting?” with response options as either (0) “No” or (1) “Yes.”
To assess the number of family members who smoke, adolescents were asked,
“Which of the following family members smoke?” Adolescents were required to report
either (0) “No” or (1) “Yes” for each of the following eight family members: father,
stepfather, mother, stepmother, grandmother, grandfather, sibling, and other family
member. The number of family members who smoke was calculated by adding the
“Yes” responses for all eight family members’ response options (range 0-8).
Adolescents were also asked several questions to measure family behaviors that
could interfere with the likelihood that adolescents would quit. Adolescents were asked,
“Have any of your family members done anything that made your quit/cut down more
difficult?” After this stem, adolescents were asked about three specific behaviors: (a)
“tease you about trying to quit?” (b) “smoke around you?” and (c) “offer you a
cigarette?” Response options were “Yes,” “No,” and “Not applicable.” Adolescents
who may not have disclosed their intention to reduce smoking to their family members
would have responded with the “Not applicable” option. For the present study, response
options were coded as (0) “Not applicable/They don’t know I’m trying to cut down/quit,”
(1) “No,” or (2) “Yes.” Adolescents were also asked, “How do you get your cigarettes?”
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Following this stem, adolescents responded to the question, “Ask family members to give
them to you?” with either (0) “No” or (1) “Yes.” Finally, adolescents were asked, “Have
any of the following family members ever let you smoke his/her cigarette?” “Have you
ever taken cigarettes from any of the following family members without their
permission?” and “Have any of the family members ever bought cigarettes for you?”
Adolescents were required to respond with either (0) “No” or (1) “Yes” for each of the
following eight family members: father, stepfather, mother, stepmother, grandmother,
grandfather, sibling, and other family member. For the present study, the number of
family members for whom the adolescents marked “Yes” for each of the above three
questions was calculated.
Quit attempts. Adolescents in the present study reported their smoking status at
Session 2, Session 3, and Session 4. Based on their responses to the following stem, “I
quit sometime within the past week (even if I later started again),” adolescents were
considered to have a “Present quit attempt” (1) if they reported at least one quit attempt
within the 3-week period. Consequently, an “Absent quit attempt” (0) was defined as the
absence of a single quit attempt within the 3-week period.
Data Analytic Procedures
The first aim of the present study was to examine the peer and family influences
experienced by the adolescent during the smoking reduction process. Descriptive
statistics were used to summarize the main sociodemographic characteristics of the
sample, and adolescent smokers’ perceptions of peers’ and family members’ reactions
and behaviors to their attempts to reduce smoking. Differences in demographics, nicotine
dependence, and peer and family influences were evaluated by conducting analyses of
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variance (ANOVA) and chi-square tests. A p-value < 0.05 was considered statistically
significant.
The second aim of the study was to identify subgroups of adolescents who had
similar profiles across several indicators of peer and family social influences. Latent
profile analysis (LPA) was utilized to identify profiles of peer and family influences
using MPlus (Version 7; Muthén & Muthén, 1998-2012). LPA is an empirically-driven
approach that uses categorical and continuous indicators in cross-sectional samples to
identify latent classes, or subgroups, of individuals. These subgroups are considered
latent because membership is not directly observed, but rather it is inferred by examining
the patterns of interrelationships among indicator variables (Lazerfeld & Henry, 1968).
LPA identifies subgroups by maximizing homogeneity within each class and maximizing
heterogeneity between classes. For the LPA, manifest variables (peer and family
reactions and behaviors to adolescent attempts to reduce smoking) were used as
indicators of the categorical latent variable.
Models with different numbers of classes were produced and compared to one
another to determine the best-fitting solution (i.e., 2-class solution, 3-class solution).
Several fit indices were used to identify the optimal number of latent classes: Akaike
information criteria (AIC), Bayesian Information Criterion (BIC; Muthén, 2004; Nylund,
Asparouhov, & Muthén, 2007), sample-size adjusted BIC, Lo-Mendell- Rubin likelihood
ratio test (LMR LRT; Nylund et al., 2007), and the Bootstrap Likelihood Ratio test
(BLRT; Nylund et al., 2007). Lower AIC, BIC, and sample adjusted BIC values indicate
more parsimonious solutions, and the optimal number of classes can be deduced from
whether the AIC and BIC values decrease with the inclusion of additional classes.
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Therefore, the model with the smallest value should be considered the best-fitting
solution (Berlin, Williams, & Parra, 2014; Muthén & Muthén, 1998-2010). Entropy is an
indicator of the accuracy with which each model classifies individuals into their
respective classes. This indicator can range from 0 to 1, with values closer to 1
representing better categorization (Berlin et al., 2014). Finally, higher probabilities of
class membership indicate more discrete classes. Both the LMR and BLRT tests
compare the k-1 class model to the k class model using an approximation of the log
likelihoods distribution difference (Nylund et al., 2007). The LMR and BLRT tests
provide p values that can be used to determine whether there is a statistically significant
improvement in fit for the inclusion of one more class. It is generally recommended to
accept the number of classes suggested by the BLRT when discrepancies are found
across these indices. Collectively, these indices provide quantitative indicators of model
fit. However, researchers have recommended that investigators take the conceptual
meaning of each solution into consideration when determining the best-fitting model
(Muthén, 2002; Tofighi & Enders, 2008). In the present study, it was decided that any
model with classes comprising fewer than 10% of the adolescent sample would be
excluded. This a priori decision was based on recommendations by Samuelsen and
Dayton (2010) that small latent class proportions may reflect sampling bias and would be
unlikely to offer additional substantive information above and beyond a more
parsimonious class solution.
After identifying the best fitting model and examining bivariate residuals,
adolescents were assigned to a latent class on the basis of their most likely class
membership. The class for which participants have the highest maximum posterior
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probability determines participants’ most likely class membership, also called the
maximum-probability assignment. Although the use of most likely membership has been
criticized by some researchers who recommend using participants’ fractional class
membership in order to preserve the latent nature of the classes (Asparouhov & Muthén,
2013, Berlin et al., 2014), others have suggested that using participant’s most likely class
membership is appropriate when entropy is high (Asparouhov & Muthén, 2013). The
model parameters were estimated using a robust maximum likelihood estimation method
(MLR; Muthén & Muthén, 2008). Once the classes were identified, the peer and family
influence composition of each class was examined. SPSS 21.0 was used to conduct
analyses of variance (ANOVA) and chi-square tests to describe each class. These
analyses were also used to examine the influence of demographic factors on class
membership.
The final aim of the present study was to examine the relations between the
obtained classes of peer and family social influences, in addition to adolescent
sociodemographic factors and dependence levels, and the presence of quit attempts made
by the adolescent over a 3-week period. The logistic regression model-building strategy
using backward elimination of covariates was used to determine the unique contributions
of demographic variables, nicotine dependence, and profiles of peer and family
influences to adolescent quit attempts. Each nominal independent variable in the
regression model was treated as a set of dummy variables with one level serving as the
reference group. First, univariate tests were performed (ANOVAs and chi-square tests)
on all variables of interest to select the variables for inclusion in the model. Variables
with p levels lower than .20 were retained for inclusion in the full model. Next, starting
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with a full model with the chosen covariates, the remaining covariates were screened with
the 95% confidence interval method to decide on a final model. For this study, covariates
whose coefficient has the largest p-values greater than the threshold were removed from
the model one by one. The process was repeated until all covariates in the model were
significant. The regression analyses in the present study were conducted using SPSS
21.0.
Results
Sample Characteristic
Demographic characteristics. Relevant characteristics of the study population
are provided in Table 1. The sample consisted of 88 adolescents with the mean age of
16.3 years (SD = 1.17). Around a quarter of the adolescents in the sample were female (n
= 24, 27.3%), and a little over a half of the participants self-reported as Caucasians (n =
49, 55.7%). Adolescents were relatively evenly split across the four grade levels, with
25.6% in 9th grade, 25.6% in 10th grade, 20.9% in 11th grade, and 27.9% in 12th grade.
Nicotine dependence. On a scale ranging from 0 to 8, with higher values
indicating greater dependence, the mean level of nicotine dependence of the adolescents
in the sample was 3.83 (SD = 1.93). An analysis of variance showed significant relations
between adolescent levels of nicotine dependence and reported race, F (1, 86) = 6.56, p <
.05, d = .56, with the mean level of nicotine dependence higher for Caucasian adolescents
(M = 4.29, SD = 2.00) than African American adolescents (M = 3.26, SD = 1.70). No
significant differences in level of nicotine dependence by adolescent sex, grade, and were
observed.
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Table 1
Sample Characteristics
Demographic Variable
Age
Sex
Male
Female
Race
Caucasian
African American
Current Grade Level
9th
10th
11th
12th
Nicotine Dependence

Mean/n (SD/%)
16.33 (1.17)
64 (72.7)
24 (27.3)
49 (55.7)
39 (44.3)
22 (25.6)
22 (25.6)
18 (20.9)
24 (27.9)
3.83 (1.93)

Peer and Family Social Influences
Table 2 summarizes the prevalence of specific peer and family behaviors and
reactions to adolescent smoking reduction. When asked how many of their five best
friends smoked, only 7.2% adolescents reported that none of their best friends smoked,
whereas 31.6% adolescents reported that all five of their best friends were smokers (M =
3.27, SD = 1.60). Additionally, only 16.7% adolescents reported that none of their family
members smoked, whereas 32.2% reported having at least three or more family member
smokers (M = 2.07, SD = 1.48).
With regard to the perceived reactions of peers and family members to their
smoking reduction goals, 42.5% adolescents reported their peers as not wanting them to
quit versus 8.0% adolescents who reported that their family members did not want them
to quit. A significantly greater number of African American adolescents reported their
peers as wanting them to quit smoking compared to Caucasian adolescents (71.1% versus
24

46.9%; 2 [1] = 5.09, p = .02, φ = .49). Furthermore, 13.8% and 5.1% adolescents
reported that their peers and family members, respectively, would be somewhat or
strongly annoyed with them if they quit smoking.
There were also a substantial number of adolescents who did not report engaging
in help-seeking behaviors. Specifically, 18.6% adolescents reported they would not tell
their peers they were quitting, and 16.7% reported they were very unlikely to ask their
peers for help with quitting. Female adolescents were more likely to ask their peers for
help as compared to male adolescents (F (1, 84) = 3.82, p = .05, d = .42). Additionally,
20.9% adolescents reported they would not tell their family members they were quitting,
and 28.6% reported they were very unlikely to ask their family members for help with
quitting. Interestingly, African American adolescents reported a greater likelihood of
asking their family members for help with their smoking reduction attempts as compared
to Caucasian adolescents (F (1, 84) = 6.70, p = .01).
Based on adolescent reports, a significant number of peers and family members
engaged in a variety of behaviors that could potentially derail adolescent smoking
cessation efforts. With regard to potentially harmful behaviors, 69.4% adolescents
reported peers, and 24.7% adolescents reported family members, as a source of cigarettes.
While male adolescents were more likely to get cigarettes from family members as
compared to females (31.1% versus 8.3%; 2 [1] = 4.82, p = .03, φ = .47), Caucasians
were more likely to have peers as a source of their cigarettes as compared to African
American adolescents (77.6% versus 58.3%; 2 [1] = 3.61, p = .05, φ = .41).
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Table 2
Means, Standard Deviations, Frequencies, and Percentages of Peer and Family Social
Influences
Peer Social Influences

Mean/N

Family Social Influences

(SD/%)
Number of Peers Smokers
Peers want me to quit

3.27 (1.60)
50 (57.5)

(% Yes)

Mean/N
(SD/%)

Number of Family Smokers
Family wants me to quit

2.07 (1.48)
80 (92.0)

(% Yes)

Peers annoyed if I quit

2.54 (0.87)

Family annoyed if I quit

3.08 (0.87)

Ask peers for help*

2.80 (1.24)

Ask family for help*

2.99 (1.03)

Tell peers about quitting*

70 (81.4)

(% Yes)

Peers source of cigarettes*

Tell family about quitting*

59 (69.4)

(% Yes)

Family source of cigarettes

12 (17.1)

Family teases me about
quitting (% Yes)

Peers smoke around me

49 (70.0)

Family smokes around me

(% Yes)

(% Yes)

21 (24.7)

(% Yes)

Peers tease me about
quitting (% Yes)

Peers offer cigarettes

68 (79.1)

(% Yes)

5 (6.0)

31 (37.3)

(% Yes)

39 (55.7)

Family offers cigarettes

3 (3.6)

(% Yes)

Family let me smoke their
cigarette

.65 (.92)

Stolen cigarettes from
family

.39 (.67)

Family bought cigarettes for
me
Note. Ns ranged from 85-88. Missing data is not presented in the table

.48 (.77)

Of the peers who were reportedly aware of the adolescents’ smoking reduction
attempts, 17.1% adolescents reported being teased by these peers. Additionally, 70.0%
of adolescents reported that their peers continued to smoke around them, and 55.7%
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reported peers offered them a cigarette. Caucasian adolescents were more likely to report
their peers as smoking around them as compared to African American adolescents
(80.5% versus 55.2%; 2 [1] = 5.18, p = .02, φ = .50). Although 37.3% of adolescents
reported their family members, who knew about their intentions to reduce smoking,
smoked around them, few adolescents reported their family members actively teased or
offered them cigarettes (6.0% and 3.6% respectively). Almost half the adolescents in the
sample reported that one or more family members let the adolescent smoke their
cigarette. Additionally, 36.2% of the adolescents reported one or more family members
had bought cigarettes for them, and 25.7% reported having stolen cigarettes from at least
one family member. Caucasian adolescents were more likely to steal cigarettes from
their family members as compared to African American adolescents (F (1, 83) = 3.92, p
= .05, d = .43).
Identification of Latent Profiles
Selection of best-fitting solution. Several latent profile models were examined,
with each model specifying a different number of classes (one through three). The results
presented in Table 3 were somewhat mixed with regard to the most optimal number of
patterns. Although the AIC, BIC, and LMR values suggested that a three-class solution
was preferred, the BLRT suggested that a two-class solution was statistically better than a
three-class solution. Entropy indicated that both the two-class and the three-class
solutions accurately categorized individuals into their most likely classes; however, the
two-class solution showed a slightly better overall classification of individuals as
compared to the three-class solution. The entropy information, and the fact that BLRT
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generally outperforms the other fit indices (Nylund et al., 2007), indicated a preference
for the two-class solution over the three-class solution.

Table 3
Criteria for Assessing Fit for Different Number of Classes
1 Class

2 Classes

3 Classes

Akaike Information Criterion (AIC)

3296

3217

3018

Bayesian Information Criterion (BIC)

3370

3345

3158

Sample Size Adjusted BIC

3267

3181

3086

Entropy

N/A

.965

.836

p-value for Lo-Mendell-Rubin test

N/A

p < .05

p < .01

p-value for Bootstrap Likelihood Ratio

N/A

p < .001

p < .05

(1 vs. 2

(2 vs. 3

classes)

classes)

test

Furthermore, one of the classes identified in the three-class solution represented
very few cases (n = 7, 8%), and would be excluded from the final selection of classsolutions. This a priori decision was based on recommendations that extremely small
latent class proportions may perhaps reflect an artifact of the sample being analyzed, and
may not offer additional substantive content above and beyond a more parsimonious class
solution (Samuelsen & Dayton, 2010). Therefore, the two-class solution was chosen as
the best overall model.
As preliminary evidence of validity for these latent classes, Table 4 presents the
average latent class probabilities for the most likely latent class membership by latent
class.
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Table 4
Average Latent Class Probabilities for Most Likely Latent Class Membership (Row) by
Latent Class (Column)
Class 1

Class 2

(n = 28, 31.8%)

(n = 60, 68.2%)

Class 1

0.984

0.016

Class 2

0.014

0.986

Adolescents in class 1 have an average probability of 0.984 of being in class 1,
and the mean estimated probabilities of these adolescents being in class 2 is 0.016.
Similarly, adolescents in class 2 have an average probability of 0.986 of being in class 2,
with the mean estimated probability of 0.014 of being in class 1. Furthermore, the
probabilities of misclassification for adolescents in the two classes do not statistically
differ from one another, suggesting that adolescents were correctly classified into their
respective groups.
Identification of peer and family social influence classes. Table 5 presents the
descriptive and inferential statistics for the two classes based on their peer and family
social influences. The variables that best differentiated the two classes were related to
social-support seeking during the adolescent smoking reduction process.
The larger of the two classes, named the “High Support-Seeking” (HSS) class,
comprised 68.2% (n = 60) of the adolescent sample, whereas the smaller of the two
classes named the “Low Support-Seeking” (LSS) class included the remaining 31.8% (n
= 28) of the sample.
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Table 5
Means, Standard Deviations, Frequencies, and Percentages of Profile Indicators for the
Two-Class Solution
Class
Indicator

Total

Low Support-

High Support-

Seeking

Seeking

N (% of Sample)

88 (100)

28 (31.8)

60 (68.2)

Profile Indicators

Mean/N

Mean/N

Mean/N

(SD/%)

(SD/%)

(SD/%)

3.27 (1.60)

3.44 (1.50)

3.19 (1.64)

50 (57.5)

14 (50.0)

36 (61.0)

Peers annoyed if I quit

2.54 (0.87)

2.61 (.79)

2.51 (.92)

Ask peers for help*

2.80 (1.24)

1.33 (.88)

3.47 (.68)

Tell peers about quitting* (% Yes)

70 (81.4)

17 (63.0)

53 (89.8)

Peers source of cigarettes* (% Yes)

59 (69.4)

23 (85.2)

36 (62.1)

Peers tease me about quitting (% Yes)

12 (17.1)

3 (15.8)

9 (17.6)

Peers smoke around me (% Yes)

49 (70.0)

12 (63.2)

37 (72.5)

Peers offer cigarettes (% Yes)

39 (55.7)

10 (52.6)

29 (56.9)

2.07 (1.48)

2.07 (1.54)

2.07 (1.46)

80 (92.0)

24 (85.7)

56 (94.9)

Family annoyed if I quit

3.08 (0.87)

3.11 (.88)

3.07 (.87)

Ask family for help*

2.99 (1.03)

2.67 (1.27)

3.14 (.88)

Tell family about quitting* (% Yes)

68 (79.1)

14 (51.9)

54 (91.5)

Family source of cigarettes (% Yes)

21 (24.7)

5 (18.5)

16 (27.6)

5 (6.0)

2 (7.7)

3 (5.3)

31 (37.3)

7 (26.9)

24 (42.1)

3 (3.6)

1 (3.8)

2 (3.5)

Family let me smoke their cigarette

.65 (.92)

.44 (.51)

.74 (1.05)

Stolen cigarettes from family

.39 (.67)

.37 (.69)

.40 (.67)

Family bought cigarettes for me

.48 (.77)

.37 (.49)

.53 (.86)

Peer Variables
Number of Peers Smokers
Peers want me to quit (% Yes)

Family Variables
Number of Family Smokers
Family wants me to quit (% Yes)

Family teases me about quitting (% Yes)
Family smokes around me (% Yes)
Family offers cigarettes (% Yes)

Note. Ns ranged from 85-88. Missing data is not presented in the table. * Significant
difference between classes.
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Adolescents in the HSS class reported a greater likelihood of telling their peers
(2 [1] = 8.83, p = .003, φ = .67) and family members (2 [1] = 17.62, p < .001, φ = 1.00)
about quitting smoking. Additionally, the HSS class adolescents reported greater
likelihood of asking their peers (F (1, 84) = 152.72, p < .001, d = 2.89) and family
members (F (1, 84) = 3.94, p = .05, d = .47) for help during the process of quitting.
Finally, adolescents in the LSS class reported significantly higher probability of peers
being a source of cigarettes as compared to adolescents in the HSS class (2 [1] = 4.64, p
= .03, φ = .47). There were no significant differences in the HSS class and the LSS class
based on the remaining 16 peer and family influence variables (p > .05).
Relations between social influence classes, demographic variables, and
nicotine dependence. ANOVAs and chi-square tests were conducted to examine the
influence of demographic variables and nicotine dependence on latent class membership.
As can be seen in Table 6, significant race differences emerged between the two classes
(2 [1] = 4.13, p = .04). Results from a binary logistic regression revealed that African
American adolescents were over two times more likely to be in the HSS class as
compared to Caucasians adolescents (OR = 2.67, p < .05). However, the two classes did
not statistically differ based on adolescent age, sex, grade, and nicotine dependence levels
(p > .05).
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Table 6
Means, Standard Deviations, Frequencies, and Percentages of Demographic Factors for
the Two-Class Solution
Indicator

Class
Low SupportHigh SupportSeeking
Seeking
28 (31.8)
60 (68.2)
Mean/N (SD/%)
Mean/N (SD/%)
16.25 (1.27)
16.37 (1.13)

Total

N (% of Sample)
88 (100)
Demographic Factors
Mean/N (SD/%)
Age
16.33 (1.17)
Sex
Male
64 (72.7)
18 (64.3)
46 (76.7)
Female
24 (27.3)
10 (35.7)
14 (23.3)
Race*
Caucasian
49 (55.7)
20 (71.4)
29 (48.3)
African American
39 (44.3)
8 (28.6)
31 (51.7)
Nicotine Dependence
3.83 (1.93)
3.86 (1.53)
3.82 (2.10)
Note. Ns ranged from 85-88. Missing data is not presented in the table. * Significant
difference between classes.

Prevalence of Adolescent Quit Attempts
Adolescent reports of quit attempts were high in our sample, with a little over half
of the sample making a quit attempt over a span of three weeks (n = 46, 53.5%). Table 7
summarizes the different characteristics of the sample based on their reported quit
attempts.
Significant differences were noted in quit attempts with regard to levels of
nicotine dependence (F (1, 86) = 32.19, p < .001, d = 1.23), with the mean level of
nicotine dependence higher in adolescents who did not make a quit attempt (M = 4.90,
SD = 1.46) than in adolescents who made a quit attempt (M = 2.89, SD = 1.81). Tests for
group differences in quit attempts indicated no significant demographic differences in our
sample with regard to age (F (1, 86) = 3.07, p = .08), grade (2 [3] = 5.39, p = .14), race
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(2 [1] = 1.86, p = .17), and sex (2 [1] = .15, p = .69). Additionally, no significant class
membership differences were observed between adolescents with and without quit
attempts (2 [1] = .19, p = .66).

Table 7
Means, Standard Deviations, Frequencies, and Percentages of Demographic Factors,
Class Membership, and Nicotine Dependence for Adolescent Quit Attempts

Indicator
N (% of Sample)

Quit Attempt
Absent
Present
40 (46.5)
46 (53.5)
Mean/N
Mean/N
(SD/%)
(SD/%)
16.56 (1.10)
16.13 (1.21)

Total
88 (100)
Mean/N
(SD/%)
16.33 (1.17)

Age
Grade
9th
22 (25.6)
6 (15.0)
16 (34.8)
10th
22 (25.6)
10 (25.0)
12 (26.1)
11th
18 (20.9)
11 (27.5)
7 (15.2)
12th
24 (27.9)
13 (32.5)
11 (23.9)
Sex
Male
64 (72.7)
29 (70.7)
35 (74.5)
Female
24 (27.3)
12 (29.3)
12 (25.5)
Race
Caucasian
49 (55.7)
26 (63.4)
23 (48.9)
African American
39 (44.3)
15 (36.6)
24 (51.1)
Class Membership
Low support-seeking
28 (31.8)
14 (34.1)
14 (29.8)
High support-seeking
60 (68.2)
27 (65.9)
33 (70.2)
Nicotine Dependence*
3.83 (1.93)
4.90 (1.46)
2.89 (1.81)
Note. Ns ranged from 85-88. Missing data is not presented in the table. * Significant
difference between adolescent quit attempts.

Comparison of adolescents with and without quit attempts. Based on the
results of the univariate analysis, only age, race, and nicotine dependence (p values < .20)
were entered into the full logistic regression model. In the current regression analyses,
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grade was excluded from the full model due to its high correlation with adolescent age.
Table 8 displays the results of the logistic regression modelling using backward
elimination of variables.
As can be seen in the full model (Model 1), the strongest main effect of any of the
predictor variables occurred for levels of nicotine dependence. Each point decrease in the
level of nicotine dependence increased the odds of the adolescent making a quit attempt
(protected OR = 2.03, p < .001). No significant differences in quit attempts were
observed for adolescent age and race. Adolescent race was subsequently dropped from
the model based on obtained odds ratio and Wald’s statistics. In Model 2, levels of
nicotine dependence again emerged as the strongest predictor, with each point decrease in
nicotine dependence increasing the odds of the adolescent making a quit attempt by two
times (protected OR = 2.04, p < .001). In model 2, no significant differences in quit
attempts were observed for adolescent age, and the variable was then dropped from the
model. The final model (Model 3) consisted of the nicotine dependence variable only.

Table 8
Bivariate Logistic Regression Modelling Using Backward Selection of Covariates
Model 1
B
p
eB
-.319
.17
1.38*

Model 2
B
p
eB
-.317
.17
1.37*

B

Model 3
p
Dropped

eB

Age
Race
Referent
Caucasian
.90
1.07
Dropped
Dropped
African American .064
-.710
2.03*
-.715
2.04*
-.710
<.001
<.001
<.001 2.03*
Nicotine
Dependence
Note. B= logistic log-odds. eB= odds ratio (exponentiated B). *Represents protected odd
ratios where the reference group is flipped in order to ease interpretation.

A test of the final model against the constant only model was statistically
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significant, indicating levels of nicotine dependence reliably distinguished between
adolescents who made a quit attempt and those who did not make a quit attempt (2 [1] =
27.11, p < .001). Nagelkerke’s R2 of .354 indicated low to moderate relation between
prediction and grouping, with overall prediction success at 73.9%. Adolescents were two
times more likely to have made a quit attempt with each point decrease in levels of
nicotine dependence (protected OR = 2.03, p < .001).
Discussion
It has been well established in the literature that peer and family influences play
an important role in establishing and maintaining adolescent smoking (Bricker et al.,
2006; Leonardi-Bee et al., 2011; Okoli et al., 2008). Hence, the notion that peers and
family members might influence adolescents’ attempts to reduce smoking is not
farfetched. The main purpose of the present study was to extend previous research on
adolescent smoking cessation by using a person-centered approach to identify
configurations of peer and family smoking-related social influences, and examine how
these profiles of social influences relate to adolescent quit attempts.
Levels of Nicotine Dependence
Adolescents in the present study demonstrated higher levels of nicotine
dependence compared to the national sample of same-aged peers (CDC, 2013; Rubinstein
et al., 2013). Close to half of the adolescents in the current study reported daily cigarette
use, and approximately one-fourth of the adolescents reported smoking between one to
six cigarettes per week. One possible explanation for the elevated levels of nicotine
dependence in the current sample might lie in the recruitment strategy used for the larger
ACES study. Adolescents in the present study had violated their schools’ tobacco
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policies, and could perhaps represent a subset of smokers with greater dependence to
tobacco. However, consistent with previous research, African American adolescents in
our study demonstrated lower levels of nicotine dependence compared to their Caucasian
counterparts (Dierker et al., 2008; Duncan, Lessov-Schlaggar, Sartor, & Bucholz, 2012;
Robinson et al., 2006; Schroeder & Moolchan, 2007).
Peer and Family Social Influences
The first aim of the study was to examine different peer and family social
influences reported by adolescents who were in the process of smoking reduction. In the
present study, over 90% of the adolescents in the sample reported having at least one best
friend who was a smoker, and approximately three-fourth of the adolescents reported at
least one close family member who smoked. These high smoking rates are especially
concerning as having close friends and family members who are smokers increases the
odds of smoking progression in adolescents (Jones et al., 2004; Kodl & Mermelstein,
2004; Leonardi-Bee et al., 2011; Lloyd-Richardson et al., 2002; Simons-Morton &
Farhat, 2010; Tucker et al., 2005), and impedes their smoking cessation efforts (Brady et
al., 2013; Kleinjan et al., 2009; McGee et al., 2006; Paavola et al., 2011).
In addition to examining rates of smoking in the adolescents’ network, a goal of
the present study was to examine the perceived reactions and behaviors of peers and
family members that may impede the adolescent’s smoking cessation process. Few
studies have examined the detrimental behaviors displayed by peers and family members
of adolescent smokers, and most of these studies were either qualitative or based on
hypothetical vignettes (Brady et al., 2013; Denham et al., 2004; Laniado-Laborin et al.,
2004; McVea et al., 2009). The present study was the first of its kind that aimed to
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quantify the potentially detrimental behaviors of peers and family members when the
adolescent was actively making a smoking cessation attempt.
The majority of adolescents in our sample reported peers as a source of cigarettes.
Interestingly, as compared to Caucasian adolescents, fewer African American adolescents
reported peers as a source of cigarettes. Although aware of the adolescents’ attempts at
smoking reduction, majority of the adolescents’ peers continued to smoke around them.
Additionally, over half the peers offered the adolescent cigarettes, and a little less than
one-fourth of the peers even teased them about their cessation attempts.
Although to a lesser degree, family members of adolescents also engaged in
potentially harmful behaviors during the smoking cessation process. Approximately 40%
of the adolescents reported that family members continued to smoke around them, 6%
reported family members teased them about their smoking cessation attempts, and around
4% reported that their family members offered them a cigarette. Family members also
engaged in other harmful behaviors that allowed their adolescent to have easy access to
cigarettes. Over one-fourth of the adolescents reported family members as sources of
cigarettes, with a greater number of male adolescents, as compared to females, reporting
getting their cigarettes from close family members. Furthermore, one-fourth of the
adolescents reported having stolen cigarettes from a family member and close to half of
the adolescents reported that their family member allowed them to smoke their cigarette.
Additionally, around 36% adolescents reported that their family members have bought
cigarettes for them.
Results from the present study suggest that adolescents’ social contexts might
provide some barriers to reduction in smoking. Given the high rates of these potentially
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harmful behaviors in our study, it is important that smoking cessation programs account
for these possible barriers and provide adolescents with strategies to counter these
behaviors (e.g., prepare for teasing).
Description of Peer and Family Social Influence Classes
The second aim of the study was to identify subgroups of adolescents who
experienced similar peer and family social influences relevant to their goal of smoking
reduction. Latent profile analysis was used to identify these subgroups, and based on the
optimal fit indices and an a priori decision made before analysis, a two-class solution was
chosen to represent the adolescent social influence profiles.
The two classes that characterized the peer and family social influences during the
adolescent smoking reduction process were the high support-seeking class and the low
support-seeking class. The high support-seeking class, the larger of the two classes
comprising 68.2% of the study sample, described adolescents who were more likely to
inform their peers and family members of their intentions to reduce their smoking.
Additionally, adolescents in this class were more likely to ask their peers and family
members for help in their smoking reduction efforts. In contrast, adolescents in the low
support-seeking class were less likely to turn to peers and family members for help in
their smoking cessation goals.
The proportion of adolescents who displayed high support-seeking behaviors
from peers and family members in our sample is consistent with findings from previous
research. In a study examining who adolescents would turn to for help, Marcell and
Halpern-Felsher (2007) found that adolescents in his study (Mage= 15.4 years, 54%
female) reported a strong preference for informal sources of support (i.e., peers, family
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members, and partners) for nonphysical health-related issues. Specifically, the
researchers found that with regard to help with smoking cessation, over half the
adolescent sample reported friends and family members as primary sources of support.
Help-seeking behaviors directed at peers and family members play an important
role in shaping future services received. Some researchers have postulated that helpseeking occurs in stages, and that seeking assistance from informal sources of support
(i.e., friends and family members) serves as an important first step in the help-seeking
model (Marcel & Halpern-Felsher, 2007). These friends and family members could
potentially bolster smoking cessation efforts by making referrals to more appropriate
forms of professional help or community resources (Marcel & Halpern-Felsher, 2007;
Moller-Leimkuhler, 2002). However, other researchers have highlighted that a sole
reliance on such informal sources of help may also contribute to an adolescents’ lack of
connection with the health care system, especially if these sources of help are unfamiliar
with the nature of the adolescents’ health concerns or are unaware of the availability of
appropriate health care services. Given that a large subset of adolescent smokers are
inclined to turn to peers and family members for assistance with their smoking cessation
efforts, it is important that smoking cessation programs focus their attention on enlisting
the help of and educating these peers and family members on how best to support the
adolescent’s quitting.
Race and social influence classes. African Americans adolescents were
approximately two times more likely to be in the high support-seeking class as compared
to Caucasian adolescents. This is consistent with previous research indicating that
adolescents from racial minority backgrounds are more likely than Caucasians to turn to
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friends and family members for support when dealing with social, emotional, and
substance-related problems (Bilican, 2013; Lindsey, Joe, & Nebbitt, 2010; Raviv, Raviv,
Vago-Gefen, & Fink, 2009). However, it is important to note that higher help-seeking
behaviors does not necessarily translate to greater success with smoking cessation.
Despite demonstrating higher help-seeking behaviors, African American adolescents are
less likely to seek professional help in their smoking cessation efforts (Brooks, 2008;
Swanson, 2004; USDHHS, 2010). Some researchers have postulated that perceived
stigma and distrust of the health care system may also keep friends and family members
of African American adolescents from seeking help from external sources (Lindsey &
Marcell, 2012; Swanson, 2004). This gives credence to the importance of including peers
and family members, especially from the more vulnerable racial minority sections of the
society, in programs aimed at adolescent smoking cessation.
Adolescent Quit Attempts
The third aim of the present study was to examine adolescent quit attempts in our
sample, and to explore relations between these quit attempts and demographic variables,
social influence classes, and levels of adolescent nicotine dependence.
Demographic characteristics and adolescent quit attempts. In the present
study there were no significant associations between quit attempts and adolescent age,
race, and sex. These findings are inconsistent with previous research. Previous
researchers have found that younger adolescents were more likely to make quit attempts
than older adolescents (CDC, 2012, 2013; USDHHS, 2012). Additionally, research
indicates that African American adolescents and males were more likely to make past
year quit attempts as compared to Caucasians and female adolescents (Diemert, Bondy,
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Brown, & Manske, 2013; Mercincavage, Branstetter, Muscat, & Horn, 2013; Patnode et
al., 2013; Tworek et al., 2014). One possible explanation for these discrepant findings in
the present study may lie in the unique characteristic of the adolescent sample.
Social influence classes, nicotine dependence, and adolescent quit attempts.
In the present study, the two classes characterized by varying levels of support-seeking
behaviors were not statistically related to quit attempts. However, adolescent nicotine
dependence levels were significantly related to quit attempts, such that each point
decrease in the level of nicotine dependence increased the odds of the adolescent having
made a quit attempt. The non-significant differences in quit attempts between the high
support-seeking and low support-seeking classes could be explained by the equal
distribution of potentially detrimental peer and family reactions and behaviors across the
two classes. Although the two classes differed based on the adolescent’s level of
support-seeking, with the exception of peers as a source of cigarettes, there were no
significant differences between the classes based on reported detrimental behaviors
displayed by peers and family members. The high rates of these hypothesized barriers to
smoking reduction, and their relative similar prevalence across the two classes, could
potentially override any meaningful relations between the classes based on supportseeking behaviors and quit attempts.
These nonsignificant findings may also be explained by the mechanisms though
which social influences interact with nicotine dependence in adolescents. Research
indicates that peer and family member’s smoking-related behaviors were only indirectly
related to adolescent smoking cessation through nicotine dependence (Kandel, Hu,
Griesler, & Schaffran, 2007; Kleinjan et al., 2009, 2010). Furthermore, some researchers
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found that social influences play an important role in adolescent smoking-related
behaviors up until the adolescent develops nicotine dependence; once the adolescent
develops nicotine dependence, social and environmental factors are no longer salient
(Kleinjan et al., 2010). This is especially concerning in light of the fast progression
between smoking initiation and nicotine dependence in adolescents. In the present study,
given the high levels of adolescent nicotine dependence, it is probable that the peer and
family social influences that may have contributed to the onset of nicotine dependence
were of less importance to the adolescent during their cessation efforts.
Limitations and Future Directions
Although the findings of this study are informative, they should be interpreted in
light of several limitations. First, all findings in the current study were based on
adolescent self-reports of smoking behaviors, as well as those of their peers and family
members. However, research indicates that adolescents’ self-reports of smoking, and
proxy reports of family members’ and best friend’s smoking, were reliable and had high
internal consistency (Harakeh, Engels, Vries, & Scholte, 2006). Furthermore,
adolescents reported their perceptions of a range of peer and family smoking-related
behaviors. Although it can be argued that the adolescents’ subjective experience of the
reactions and behaviors of their peers and family members might be of greater relevance
than the actual reactions and behaviors (Steinberg et al., 1992), it would be important to
replicate the results of the present study using first hand data from the peers and family
members of the adolescents.
Another limitation of the present study was the lack of empirically validated
measures to assess quit attempts and peer and family member’s behavior during
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adolescents’ attempts to reduce smoking. The single item measures used in the present
study cannot capture the complexity of behaviors and their impact on smoking cessation.
Furthermore, peer and family members’ smoking-cessation related behaviors were only
measured at baseline. Insight into changes in peer and family behaviors over the course
of the adolescent quit attempts would be necessary to draw more definitive conclusions
regarding the role of social influences in adolescent quit attempts.
Finally, the generalizability of study findings may be limited due to the
characteristics of the sample. Adolescents in the larger study from which our data were
sampled were recruited to participate in the study in lieu of decreased punishment for
violating their schools’ tobacco policies. These adolescents were caught smoking on
school premises and may represent a select subset of the larger sample of adolescent
smokers. Additionally, the outcome variable of quit attempts was assessed over a threeweek period, with all adolescents receiving components of smoking cessation programs
in two of the four sessions. Although it can be argued that all treatment effects would be
equally distributed across the study participants since all adolescents received the same
intervention components over the course of the study, it is important to note the
possibility that the presence of quit attempts may reflect the success of the treatment
components. Future studies are needed to validate the study findings using a broader
selection of adolescents.
Clinical and Research Implications
Several adolescent smoking cessation programs have been developed and
implemented over the past decade; however, researchers have found that these programs
are not only considerably less effective than the ones developed for adults, but not one
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of these interventions was associated with sustained quitting among adolescents (Hutton
et al., 2011; Kim et al., 2011; Patnode 2013; Stanton & Grimshaw, 2013). This might
be due to the fact that these interventions do not account for the complex environment in
which adolescents attempt to quit smoking. The present study attempted to explore this
environment by examining peer and family influences during the adolescent smoking
cessation. The findings of the present study offer some important and practical
implications for the development of adolescent cessation programs.
There is a myriad of detrimental behaviors displayed by peers and family
members that may possibly hinder an adolescent’s smoking cessation efforts. The
present study serves to enhance our knowledge of some specific peer and family
behaviors during adolescents’ attempts to reduce smoking. The findings of this study
also suggest that a substantial portion of adolescents seek out support from other
individuals close to them in order to quit smoking. However, the results of the present
study and previous research indicate that adolescent help-seeking behaviors do not
necessarily translate to help received from others or an increased success at smoking
cessation efforts. Adolescent smokers may benefit from interventions that enlist the
support of peers and family members in aiding the cessation process. Psychoeducational
efforts aimed at these potential sources of support may help decrease possible barriers in
the social environment, and help connect these adolescents to other professional
treatment options available in the community.
Findings from the present study also provide various avenues for research. It is
recommended that future studies focus on the development of empirically validated
measures to explore a range of peer and family member’s behaviors that are related to
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adolescents’ attempts to reduce smoking. It is further suggested that future studies use
peer- and family member-report verification (i.e., reports from both adolescents and
their peers and family members that are verified across participants) and a study design
with longer follow-up time periods. This would allow researchers to examine the
experiences of adolescents who are attempting to reduce smoking and the reactions of
their peers and family members at multiple time points. In addition, this design would
allow researchers to distinguish between expected and actual behaviors of these peers
and family members, and to evaluate the impact of these behaviors on smoking
cessation.
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Appendix A
ACES – Adolescent Cessation and Evaluation Study
The University of Memphis
STUDENT CONSENT FORM
This research is being conducted by the University of Memphis at high schools in the
Memphis City and Shelby County School Systems. If you have been caught with tobacco
at school you may participate in this study.
The purpose of this study is to understand what types of programs might help teens stop
smoking. In addition, we want to understand teens’ experiences with quitting, including
what motivates a quit attempt and what barriers interfere with success. Your feedback is
important, even if you do not smoke cigarettes regularly.
To participate in this program, you will be asked to attend four meetings at school over a
four-week period. Each meeting will last 1-1 ½ hours. Each of these meetings will take
place with a health educator from the ACES office. This Health Educator will ask you to
fill out a number of forms. The information you provide on these forms will be
confidential to the fullest extent of the law. This means that the information you provide
during this program will not be released to anyone connected with the school system. If
the results from this research are published, your name will never be used and there will
be no way for anyone to identify you.
The type of questions we will ask you will differ, depending on which year of the
program you are in. During the first two years of the program, our goal is to have
students give us feedback on the barriers and motivators for quitting. If you are
participating during these first two years, you will be asked to complete surveys about
your history of smoking and any quit attempt you may have made. Other questionnaires
will ask you what factors might motivate quitting, and what barriers teen experience.
If you are referred in the third year of this program, you will participate in a program
designed to help you quit smoking or stay quit if you have already quit. This program
will be developed from feedback we received from teens in the first two years of the
project. Over four sessions with a health educator individually assigned to you, you will
learn about the latest methods for smoking cessation.
You will also be asked to have your level of carbon monoxide measured, to confirm
whether or not you have been smoking. This procedure involves having you hold your
breath for 15 seconds and then exhaling into a disposable tube attached to a small
machine that indicates carbon monoxide levels in parts-per-million. This is a safe,
noninvasive procedure. Three months after the end of the program, we will ask you to
repeat this procedure so we can see how much the project helped students stop smoking.
This information is also confidential to the fullest extent of the law.
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If you participate in this research program, you will receive special credit, in that schools
adjust the consequences of your tobacco use at school. Schools vary in how they do this,
and your Health Educator can explain your particular school’s policy in more detail.
Your participation in this program is voluntary. You can withdraw at any time from the
program, although you would not receive the school credit in this case. If you have any
questions about this program, you could contact the Principal Investigator of the study,
Dr. Leslie Robinson, at 678-1667. In addition, you could contact the Chair of the
University of Memphis Institutional Review Board at 678-2533.
I have read this consent form and I agree to participate in this research program. I will be
given a copy of this form.

____________________________________
Participant’s signature Date

____________________________________
Witness’ signature Date
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ACES – Adolescent Cessation and Evaluation Study
The University of Memphis
PARENT CONSENT FORM
This research is being conducted by the University of Memphis at high schools in the
Memphis City and Shelby County School Systems. If your child has been caught with
tobacco at school s/he may participate in this study.
The purpose of this study is to understand what types of programs might help teens stop
smoking. In addition, we want to understand teens’ experiences with quitting, including
what motivates a quit attempt and what barriers interfere with success. Their feedback is
important, even if you do not smoke cigarettes regularly.
To participate in this program, students will be asked to attend four meetings at school
over a four-week period. Each meeting will last 1-1 ½ hours. Each of these meetings will
take place with a health educator from the ACES office. This Health Educator will ask
them to fill out a number of forms. The information they provide on these forms will be
confidential to the fullest extent of the law. This means that the information they provide
during this program will not be released to anyone connected with the school system. If
the results from this research are published, the student’s name will never be used and
there will be no way for anyone to identify them.
The type of questions we will ask you will differ, depending on which year of the
program your child is in. During the first two years of the program, our goal is to have
students give us feedback on the barriers and motivators for quitting. If your child is
participating during these first two years, s/he will be asked to complete surveys about
his/her history of smoking and any quit attempt they may have made. Other
questionnaires will ask what factors might motivate quitting, and what barriers teen
experience.
If your child is referred in the third year of this program, s/he will participate in a
program designed to help them quit smoking or stay quit if they have already quit. This
program will be developed from feedback we received from teens in the first two years of
the project. Over four sessions with a health educator individually assigned to your child,
s/he will learn about the latest methods for smoking cessation.
Your child will also be asked to have his/her level of carbon monoxide measured, to
confirm whether or not they have been smoking. This procedure involves them having to
you hold their breath for 15 seconds and then exhaling into a disposable tube attached to
a small machine that indicates carbon monoxide levels in parts-per-million. This is a safe,
noninvasive procedure. Three months after the end of the program, we will ask them to
repeat this procedure so we can see how much the project helped students stop smoking.
This information is also confidential to the fullest extent of the law.
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If your child participates in this research program, s/he will receive special credit, in that
schools adjust the consequences of your tobacco use at school. Schools vary in how they
do this, and your Health Educator can explain your particular school’s policy in more
detail.
Your child’s participation in this program is voluntary. Students can withdraw at any time
from the program, although you would not receive the school credit in this case. If you
have any questions about this program, you could contact the Principal Investigator of the
study, Dr. Leslie Robinson, at 678-1667. In addition, you could contact the Chair of the
University of Memphis Institutional Review Board at 678-2533.
I have read this consent form and I agree to participate in this research program. I will be
given a copy of this form.

____________________________________
Parent’s signature Date

____________________________________
Witness’ signature Date
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Appendix B
Tobacco Use Questionnaire: History of Tobacco Use
1. How long has it been since you smoked your first cigarette?

a.

(0)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(0)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

b.

O
O
O
O

days
weeks
years
never smoked

2. Which of the following is true about how much you smoke?
O You have smoked only one cigarette or a few cigarettes, just to try.
O You smoke, but less than one cigarette a month.
O You smoke about 1 to 3 cigarettes a month.
O You smoke about 1 to 6 cigarettes per week.
O You smoke daily.
3. How long have you been smoking weekly? (GO TO Q5)
O Less than six months
O Six to eleven months
O At least one year but less than two years
O Two years or more
4. How long have you been smoking daily?
O Less than six months
O Six to eleven months
O At least one year but less than two years
O Two years or more
5. How often do you inhale?
O Always
O Quite often
O Seldom
O Never
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6. How soon after you wake up do you smoke your first cigarette?
O Within the first 30 minutes
O More than 30 minutes after waking but before noon
O In the afternoon
O In the evening
7. Which cigarette would you most hate to give up?
O First cigarette in the morning
O Any other cigarette before noon
O Any other cigarette after noon
O Any other cigarette in the evening
8. Do you find it difficult not to smoke in places where it is forbidden (church,
library, movies, etc.)?
O Yes, very difficult
O Yes, somewhat difficult
O No, not usually difficult
O No, not at all difficult
9. Do you still smoke if you are so ill that you are in bed most of the day?
O Yes, always
O Yes, quite often
O No, not usually
O No, never
10. What tobacco products have you used in the past 3 months?
O cigarettes
O cigars
O spit tobacco
O bidis
O clove cigarettes
11. Which of the following is true for you?
O I’m still smoking
O I’m thinking about quitting
O I’m trying to cut down
O I quit sometime within the past week (even if I later started again)
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Appendix C
Peer Influence Questionnaire
1. Think about the most recent time you quit/cut down. How much did a friend
wanting you to quit influence your decision to quit/cut down?
O Not at all
O A little
O A lot
O A great deal
O Not applicable
2. Your friends who smoke would be annoyed if you quit.
O Strongly agree
O Somewhat agree
O Somewhat disagree
O Strongly disagree
O Not applicable
3. If you wanted to quit smoking, how likely would you be to ask a friend for
help?
O Very unlikely
O Somewhat unlikely
O Somewhat likely
O Very likely
4. If you wanted to quit smoking, would you be willing to tell your friends that
you are quitting?
O No
O Yes
5. Think about your 5 best friends. How many of them smoke at least once a
week?
O1
O3
O5
O2
O4
6. Have any of your friends done anything that made your quit/cut down more
difficult?
(a) Tease you about trying to quit? O No O Yes O Not applicable
(b) Smoke around you?
O No O Yes O Not applicable
(c) Offer you a cigarette
O No O Yes O Not applicable
7. How do you get your cigarettes? Ask friends to give them to you?
O No
O Yes
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Appendix D
Family Influence Questionnaire
1. Think about the most recent time you quit/cut down. How much did your
parent/guardian/caretaker/another family member wanting you to quit
influence your decision to quit/cut down?
O Not at all
O A little
O A lot
O A great deal
O Not applicable
2. Your parents/guardians was annoyed if you quit.
O Strongly agree
O Somewhat agree
O Somewhat disagree
O Strongly disagree
O Not applicable
3. If you wanted to quit smoking, how likely would you be to ask a parent or
person you live with for help?
O Very unlikely
O Somewhat unlikely
O Somewhat likely
O Very likely
4. If you wanted to quit smoking, would you be willing to tell family members
that you are quitting?
O No
O Yes
5. Which of the following family members smoke?
(a) Father
O No O Yes
(b) Stepfather
O No O Yes
(c) Mother
O No O Yes
(d) Stepmother
O No O Yes
(e) Grandmother
O No O Yes
(f) Grandfather
O No O Yes
(g) Sibling
O No O Yes
(h) Other family member
O No O Yes
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6. Have any of your family members done anything that made your quit/cut
down more difficult?
(a) Tease you about trying to quit? O No O Yes O Not applicable
(b) Smoke around you?
O No O Yes O Not applicable
(c) Offer you a cigarette
O No O Yes O Not applicable
7. How do you get your cigarettes? Ask family members to give them to you?
O No
O Yes
8. Have any of the following family members ever let you smoke his/her
cigarette?
(a) Father
O No O Yes
(b) Stepfather
O No O Yes
(c) Mother
O No O Yes
(d) Stepmother
O No O Yes
(e) Grandmother
O No O Yes
(f) Grandfather
O No O Yes
(g) Sibling
O No O Yes
(h) Other family member
O No O Yes
9. Have you ever taken cigarettes from any of the following family members
without their permission?
(a) Father
O No O Yes
(b) Stepfather
O No O Yes
(c) Mother
O No O Yes
(d) Stepmother
O No O Yes
(e) Grandmother
O No O Yes
(f) Grandfather
O No O Yes
(g) Sibling
O No O Yes
(h) Other family member
O No O Yes
10. Have any of the family members ever bought cigarettes for you?
(a) Father
O No O Yes
(b) Stepfather
O No O Yes
(c) Mother
O No O Yes
(d) Stepmother
O No O Yes
(e) Grandmother
O No O Yes
(f) Grandfather
O No O Yes
(g) Sibling
O No O Yes
(h) Other family member
O No O Yes
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